We have used the high sensitivity and resolution of the IRAM interferometer to produce sub-arcsecond 12 CO J=2-1 images of 9 protoplanetary disks surrounding T Tauri stars in the Taurus-Auriga cloud (7 singles and 2 binaries). The images demonstrate the disks are in Keplerian rotation around their central stars.
the disk emission which is elongated along the projected disk minor axis. This results in an incorrect estimate of the disk inclination. In the case of CY Tau, we cannot be sure about the level of confusion because of the weakness of its CO emission. For UZ Tau E and DL Tau, the velocity channels hidden by the foreground CO cloud have been removed from the χ 2 analysis. In the case of UZ Tau E, 4 out of 36 significant channels were removed. In the case of DL Tau, 5 out of 18 significant channels had to be removed because of confusion.
This increased the uncertainty in the disk inclination quite significantly.
The first step of the model fitting procedure is to measure the coordinates of the mm-wave continuum source in order to recenter the u, v plane visibilities on it. Table 2 lists these source coordinates for DM Tau and for the other stars newly observed for this program. The UZ Tau E spectroscopic binary cannot be resolved by our observations; its continuum source coordinates must be effectively centered on the binary. Table 3 compares the results of the full analysis of DM Tau obtained by GD98 from their analysis of the 12 CO 1-0 data at ∼ 3 ′′ resolution with that derived from our new 12 CO J=2-1 data. Only the fitted parameters are shown; the gas density and 12 CO abundance are the same in the two analyses and do not affect the stellar mass determination because the 12 CO J= 1-0 and J= 2-1 lines are optically thick. We scaled GD98's values of the parameters that depend on physical size, and hence distance, from 150 pc distance to the 140 pc distance used here. The uncertainties are the formal 2σ values from the χ 2 fit. The position angles in Table 3 refer to the major axis of the disk; the PA listed in GD98 is that for the disk rotation axis so differs by 90
• from the PA CO given here. The agreement between GD98 and the new results is excellent for all the parameters except for the inclination which now has the opposite sign. It is not surprising that the higher resolution data better define the sense of the inclination. Its sign does not affect the mass determination. Table 4 lists the parameters most relevant for determination of the central mass derived from our new observations and also from our previously published observations. Columns 2 and 3 are described below. Columns 4 and 5 list the disk PA and i derived from the CO line maps. The disk outer radius, R out , in Col. 5 is included here because its determination and that of i are coupled (see, for example, GD98 Sect.4.4). Col. 6 lists the value of Vsini at the reference radius 100 AU and col. 7 the exponent of the radial power law dependence of the velocity. Within the uncertainties, the rotation is Keplerian. The stellar masses in col. 8 are derived using
where 2.98 km/s is the circular velocity at 100 AU radius from a 1 M ⊙ star. The derived masses scale as M * ∝ v 2 (r)r and hence depend on distance to the star as M * ∝ D.
The main source of uncertainty in the measured stellar mass is the inclination; the two objects in our sample with the lowest inclinations, CY Tau and BP Tau, have the highest uncertainties in their derived masses. This approach ignores the mass of the disk because it is usually only a few per cent that of the star. Even in GG Tau A, which probably has the most massive disk of the stars in our sample, the mass of the circumbinary is only ∼ 10% that of the stars within it (Guilloteau et al. 1999) . It is interesting that UZ Tau E has a circumbinary ring like GG Tau A and UY Aur (Duvert et al. 1998) , although the central hole is as yet unresolved.
The 1.3 mm continuum emission is detected by a separate back-end ( §2.2) and the detected continuum emission arises mostly from the innermost regions of the disk (see below). The continuum images can therefore provide independent measurements of the disk orientation. Cols. 2-3 of Table 4 give the position angle, PA cont of the major axis of the disk, and its inclination, i cont , measured from the 1.3 mm wavelength continuum image. To derive the inclination from the ratio of apparent major and minor axes, we used an effective seeing of 0.3 ′′ . We did not include uncertainty in the seeing in the error estimate. The agreement between the orientations and inclinations derived from 1.3 mm continuum data and 12 CO J=2-1 data is excellent for most of the targets. The uncertainties of the values derived from the continuum images are larger, in most cases, than those from the CO data because the measured sizes of the disks in the continuum are generally smaller than in CO, specially when the inclinations are low. The sizes measured in the continuum are smaller because the dust continuum opacity is much smaller than in the CO line. The detected continuum emission therefore arises mostly in the dense inner regions of the disks (see, for example, D96). The values for CY Tau suffer from low signal to noise. In the case DL Tau, significant confusion from the molecular cloud seems to have affected the determination of the inclination from the CO emission ( §3). The confusion affects the channels near the systemic velocity, which are the most important to determine the inclination. Accordingly, pending better measurements (e.g. 13 CO), we prefer to use the inclination determined from the continuum emission, ∼ 45
• , to derive the mass for DL Tau. With this inclination, the stellar mass is 0.72 ± 0.11M ⊙ , rather than 1.23 ± 0.11M ⊙ when using the CO derived inclination.
Comparison of the Measured Masses and Theoretical Tracks

The Theoretical Tracks
The observational measure of the stellar photospheric temperature is its spectral type while the parameter provided by the models is usually T ef f . The surface gravities of the PMS stars lie between those of the main sequence stars and giants so the conversion between spectral type and T ef f determined for the giants and dwarfs may not apply. White et al. (1999) and Luhman (1999) , in addition to others, have investigated this problem and demonstrate that the differences in temperature scales become apparent for the lowest mass stars, and below the hydrogen-burning limit. Luhman (1999) proposed an "intermediate" temperature scale for the M stars. Its differences from Kenyon and Hartmann's (1995) temperature scale become significant for stars cooler than about M6. Since our sample does not include stars as cool as this, we use the Kenyon and Hartmann scale in the present work without modification.
The HR diagram in The dependence of M * on distance ( §3) is important because while the average distance to the Taurus star forming region (SFR) is reasonably well known, the actual distance to a given star in it is not. The Taurus SFR extends for at least 15
• on the sky. If its depth is comparable to its width, the distance to a specific member may scatter by ±20 pc around the 140 pc mean, a relative error of ±14%. Only CY Tau and BP Tau (Table 4) have a larger uncertainty of their mass measurement. For most of the stars in Table 4 the uncertainty in their actual mass is therefore dominated by the uncertainty in their distance.
The distance of course also determines the star's location in the HR diagram because
We will therefore present most of our results in §4 on modified HR diagrams in which the distance-independent parameter L/M 2 is plotted versus T ef f . For reference, Fig.   2b compares the tracks on this basis. Fig. 3 plots the single T Tauris in our sample on modified HR diagrams using PMS tracks calculated by DM97, BCAH, PS99, and SDF. The uncertainties displayed along the horizontal axis are ±1 spectral type sub-class. Along the vertical axis, the uncertainties are the propagated internal uncertainties in stellar mass (Table 4 ) and an assumed ±10% uncertainty in the luminosity given in Table 1 . We discuss the fit of each star to the theoretical tracks separately. 
Measured Masses on Theoretical HR Diagrams: The Single Stars
Outer radius R out (AU) 793 ± 20 800 ± 5
Turbulent linewidth ∆v (km/s) 0.08 ± 0.03 0.07 ± 0.02
Temperature law: and CO(2-1) (this work) in DM Tau. . The spectral type-effective temperature conversion is that of Kenyon and Hartmann (1995) , see text. is assumed to apply to the primary with an uncertainty of ±1 sub-class. Its luminosity is plotted in the range from total system luminosity to half this value. If the inclinations of the circumbinary CO disk and the stellar binary are assumed the same, the mass of the primary is 1.0 ± 0.08 M ⊙ (see text). 
